General information
Unless otherwise mentioned, all materials were commercially available and used without further purification. All the procedures were completed under the ambient air. 1 H NMR, 13 C NMR and 19 F NMR spectra were recorded at 400 (or 600) MHz, 101 (or 151) MHz or 376 MHz, respectively on a Bruker DPX instrument using Me 4 Si as an internal standard. Chemical shift multiplicities are represented as follows: (s = singlet, d = doublet, t = triplet, q = quadruple,p = quintuple, m = multiplet, td = tripletdoublet, dt = doublet triplet,dd = double doublet, dq = doublet quadruple). Melting points were measured on a WC-1 instrument and uncorrected. New compounds for HRMS were tested on a Waters Q-Tof Micro MS/MS System ESI spectrometer. All the naphthylamine substrates were synthesized according to literature procedures [1, 2] .[D 1 ]-1a was prepared according to the literature [3] . 2  70  5  3  80  37  4  90  48  5  100  84  6  110  75  7  120  63   a Reaction conditions:1a (0.2 mmol), CoF 2 (20 mol %), Ag 2 CO 3 (1.0 equiv), Cs 2 CO 3 (1.0 equiv), HFIP (1.0 mL), DCE (1.0 mL), temperature, air, 12 h. Isolated yield.
Experimental section 1. Optimization of reaction conditions

General procedure for the synthesis of 3
A 15 mL oven-dried screw cap tube equipped with a magnetic stir bar was filled with 1 (0.20 mmol), Ag 2 CO 3 (55.2 mg, 0.20 mmol), Cs 2 CO 3 (65.0 mg, 0.20 mmol,), CoF 2 (3.8 mg, 20 mol %), 2 (1.0 mL) and DCE (1.0 mL). The reaction was stirred at 100 o C for 12 h and then cooled down to room temperature. The resulting mixture was diluted with 25 mL of dichloromethane, and filtered through a celite pad. The reaction solution was detected by TLC, and concentrated in vacuum. The product was purified bypreparative TLC on silica gel (petroleum ether/EtOAc) to afford the target product 3. 
Control experimentsand mechanistic studies
Control experiments
Entry
Reaction of radicals trapping
A 15 mL oven-dried screw cap tube equipped with a magnetic stir bar was filled with 1a (49.6 mg, 0.20 mmol), Ag 2 CO 3 (55.2 mg, 0.20 mmol), Cs 2 CO 3 (65.0 mg, 0.20 mmol,), CoF 2 (3.8 mg, 20 mol %),TEMPO (1.0 equiv), HFIP (1.0 mL) and DCE (1.0 mL). Then the reaction was stirred in an oil bath at 100 o C for 12 h and cooled down to room temperature. The resulting mixture was diluted with 25 mL of dichloromethane, and filtered through a celite pad. The reaction solution was detected by TLC, and concentrated in vacuum. The product was purified bypreparative TLC on silica gel (petroleum ether/EtOAc = 5:1)to afford the target product 3aa in 39% yield.
A 15 mL oven-dried screw cap tube equipped with a magnetic stir bar was filled with 1a (49.6 mg, 0.20 mmol), Ag 2 CO 3 (55.2 mg, 0.20 mmol), Cs 2 CO 3 (65.0 mg, 0.20 mmol,), CoF 2 (3.8 mg, 20 mol %), BHT (1.0 equiv), HFIP (1.0 mL) and DCE (1.0 mL). Then the reaction was stirred in an oil bath at 100 o C for 12 h and cooled down to room temperature. The resulting mixture was diluted with 25 mL of dichloromethane, and filtered through a celite pad. The reaction solution was detected by TLC, and concentrated in vacuum. The product was purified by preparative TLC on silica gel (petroleum ether/EtOAc = 5:1) to afford the target product 3aa in 23% yield.
S7
Kinetic isotope effect measurements
A 15 mL oven-dried screw captube was equipped with a magnetic stir bar and charged with 1a (49.6 mg, 0. 
Removal of directing group
A 15 mL oven-dried screw cap tube was equipped with a magnetic stir bar and charged with 3af (13.9 mg, 0.05 mmol), NaOH (40.0 mg, 1 mmol, 20 equiv) and MeOH (0.5 mL). Then the reaction was stirred in an oil bath at 100 o C for 12 h. After completion, the resulting mixture was cooled to room temperature, quenched with 5 mL H 2 O, then treated with HCl (2.0 mol/L) until pH = 5. Next, the reaction mixture was diluted with dichloromethane (10 ml × 2). The organic layer was collected and dried over Na 2 SO 4 . After concentration in vacuum, the residue was purified by preparative TLC on silica gel and the product was isolated in 88%. 
Crystal system orthorhombic
Space group Pbca
Unit cell dimensions a = 7.3762 ( N-(8-(2,2,3,3,4,4,4-Heptafluorobutoxy)naphthalen-1-yl) N-(8-Methoxynaphthalen-1-yl) 
